A range of literature on corporate social responsibility and corporate sustainability has stressed the development and implementation of social and environmental tools for companies to measure, manage and communicate sustainability issues. Despite the abundance of proposed tools in the literature, several concerns persist for the application of such tools in small and medium-sized enterprises (SMEs). After 15 years of research in this field, it still remains uncertain which of these tools are even applicable to SMEs, considering the resources, personnel and expertise necessary for proper application. In order to assess the awareness and application of such tools in SMEs, a web-based survey was distributed to 1,000 German SME managers from various industrial sectors. The initial results suggest that the respondents are unaware of most tools provided, and thus, the application remains low. The findings reveal, however, that the two variables, awareness and application, are positively correlated. This paper argues that an increase in awareness would improve the application of tools in SMEs. Furthermore, several influential factors relating to the awareness and application of tools are analyzed in detail.
Introduction
Sustainable development can only be achieved if all companies embrace it as well (Schaltegger and Burritt, 2005) . This paper insists that small and medium-sized enterprises (SMEs) will have to play a major role in contributing to sustainable development since the majority of registered enterprises fall into this category (European Commission, 2005) . While the environmental and social impacts of an individual SME might appear insignificant, especially when compared to the impacts of multinational corporations, the collective impacts of SMEs should not go overlooked.
A growing amount of literature on corporate social responsibility (CSR) and corporate sustainability has encouraged the development and implementation of social and environmental management tools for companies to measure, manage and communicate sustainability issues (Gladwin et al., 1995; Robert et al., 2002; Kuhndt, 2004; Epstein, 2008) . Furthermore, sustainability management tools have been increasingly addressed in the academic literature with special attention to SMEs (e.g. Graafland et al., 2003; Tencati et al., 2004; Lawrence et al., 2006; Zorpas, 2010) . Despite the abundance of proposed tools, several concerns exist pertaining to the widespread application in SMEs, including SME-specific implementation barriers, such as the absence of perceived benefits by SME managers, the lack of external drivers and pressures, and the lack of governmental support programs. Furthermore, most of these tools were originally developed by, and for, large enterprises. It remains uncertain which tools are even applicable to SMEs, considering the resources and personnel required for implementation (Ammenberg and Hjelm, 2003; Graafland et. al, 2003; Hillary, 2004; Lee, 2009 ).
In order to assess which tools are known (awareness) and which ones are applied (application) in SMEs, a web-based survey distributed to 1,000 German SME managers from various business sectors. This survey invited managers to indicate their awareness and application of 36 individual sustainability management tools. The initial results suggest the majority of respondents are unaware of most tools; hence, the degree of application remains low. However, the findings reveal that the two variables, awareness and application, are positively correlated. An increase in awareness would presumably improve the overall implementation of tools. This paper is structured as follows. The second section provides a background on the role SMEs should play with regards to sustainable development as well as highlight the importance of sustainability management tools. The third section explains the research method, which is based on an exploratory quantitative study approach. The fourth section reveals the initial findings from the survey, providing a descriptive analysis of the results. The fifth section discusses the results relating to the state-of-the-art research in this field. The final section concludes the paper, providing suggestions for further research in this field.
Role of SMEs and Sustainability Management Tools

Role of SMEs for Sustainable Development
Traditionally, the academic literature on CSR and corporate sustainability has primarily concentrated on the impacts and solutions of large, multinational corporations. However, these approaches are not strictly reserved for large enterprises. In fact, the amount of research on the importance of sustainable development in the SME sector is growing progressively (e.g. Tilley, 1999; Hillary, 2000; Schaper, 2002; Ebinger and Schwarz, 2003; Kerr, 2006; Lawrence et al., 2006; Revell and Blackburn, 2007; Seidel et al., 2008; Walker and Preuss, 2008; Zorpas, 2010) .
The collective economic, environmental and social impacts of SMEs are overwhelming. These measures provide key insights into the role SMEs will have to play for sustainable development. Beginning with economic impacts, altogether SMEs employ approximately 65% of all workers and contribute to over 65% of the total sales turnover in the European Union (Liedtke and Kaiser, 2006; Dresewski, 2007; Moore and Manring, 2009 ). In addition, SMEs contribute to approximately 70% of the entire European gross domestic product (Fresner and Engelhardt 2004) . While economic statistics are obtainable and measurable, environmental and social statistics are more difficult to quantify (Lawrence et al., 2006) . While the environmental impacts of an individual small enterprise do not raise immediate concern for drastic policy changes, especially when compared to a multi-national corporation, the collective impacts on the natural environment are overwhelming. Evidence in the literature (e.g. Tilley, 1999; Hillary, 2000; European Commission, 2004) signifies that SMEs are contributing roughly 70% of global pollution. A study conducted in the United Kingdom illustrated that British SMEs are responsible for approximately 80% of all pollution incidents and over 60% of all commercial and industrial waste in England and Wales (DEFRA, 2006) . A related problem is that SMEs are mostly unaware, or at least not fully aware, of their environmental impacts. (European Commission, 2004) .
Looking at social impacts of SMEs, it has been observed that small firms contribute to societies in various constructive ways. SMEs provide a balanced distribution of income and secure a high level of social stability in many countries (Morsing and Perrini, 2009 ). The Austrian Institute for SME Research in collaboration with the Institute for SME Research Bonn (KMU Forschung and IfM Bonn, 2007) observed that SMEs are aware of their civil responsibilities towards societies, especially in a local context. CSR approaches in small firms, however, might differ considerably from larger firms, especially in this local context (Perrini, 2006) . Caska et al. (2004) finds that it is possible for SMEs to engage in CSR activities and improve their business and develop competitive advantages. These benefits can range from better employee recruitment and retention (Bhattacharya et al., 2008) to improved relationships with local stakeholders (Morsing and Perrini, 2009 ).
Sustainability Management Tools for SMEs
Sustainability management entails that a company effectively manages environmental and social aspects relating to its business while simultaneously integrating environmental and social management into the conventional management practices (Schaltegger and Burritt, 2005) . Sustainability management tools have been proposed in the academic literature for companies to measure, manage and communicate sustainability issues (e.g. Figge et al., 2002; Robert et al., 2002; Kuhndt, 2004; Epstein, 2008) . A wide range of sustainability management tools have been developed to assist managers and employees in various business departments (e.g. accounting, research and development, production, marketing, etc.) to integrate environmental and social sustainability aspects into conventional management practices.
Most of the literature on sustainability management tools has concentrated on large enterprises. In fact, many international standards and guidelines, such as the UN Global Compact and the OECD Guidelines for Multinational Enterprises target large corporations. Sustainability management tools developed by, and for, large enterprises do not always apply to the SMEs when considering the barriers they face (Ebinger and Schwarz, 2003; Jenkins, 2009; Hammann et al., 2009 ). According to Lawrence et al. (2006, p. 245) , "one of the biggest challenges of proposing strategies and tools for SMEs is the uncritical transfer of tools developed for large organizations to SMEs". Sustainability management tools must be streamlined to meet their unique circumstances of small firms. A one-size-fits-all approach to sustainability management should be avoided (Gelbmann 2010) . In particular, SMEs should be able integrate a variety of sustainability management tools that are relevant to their particular goals and circumstances. According to Starkey (2000, p. 106) , "not all sustainability management tools will be relevant to all SMEs all the time. What is important is that each SME is in a position to choose the most appropriate tool or set of tools for its particular sustainability management needs".
The academic understanding the barriers and drivers with regards to the application of sustainability tools in SMEs has advanced over the years (Ammenberg and Hjelm 2003; Hillary, 2004) . On one hand, the major barriers of application include the lack of awareness (Revell and Blackburn, 2007) , lack of expertise (Revell and Blackburn, 2007; Seidel et al., 2008) , lack of financial and human resources (Ammenberg and Hjelm, 2003) , and the absence of perceived benefits (Brammer et al., 2011; Friedman and Miles, 2002) . On the other hand, the drivers for implementation include the owner-manager's willingness to implement (Revell et al., 2010) , assistance provided by business networks and public-private partnerships (Halila, 2007; Moore and Manring, 2009) , and demands by major customers along the supply chain (Kerr, 2006; Morsing and Perrini, 2009; von Malmborg, 2003) .
Furthermore, many studies have emphasized facilitating criteria that tools must possess to improve the dissemination and application of tools. These facilitating criteria of tools include practicability, also referred to as 'user-friendliness' (Friedman and Miles, 2002; Gerstenfeld and Roberts, 2000) , economic-feasibility or 'value for money' (Friedman and Miles, 2002; Seidel et al., 2008) , flexibility (Graafland et al., 2003; Kerr 2006; Zorpas, 2010) , company-tailored (Burke and Gaughran, 2007; Fresner and Engelhardt, 2004; Hillary, 2004) and locally-based (Gerstenfeld and Roberts, 2000; Graafland et al., 2003; Tencati et al, 2004) . In addition, tools that are group and network-oriented can overcome many of the barriers to application. For example, Eco-Profit is a public-private partnership to help communities team up with local companies, mostly SMEs, to improve the environmental conditions of the region (Martinuzzi et al. 2000) .
Despite the positive development of research in this field, no assurance can be made that most small firms will implement tools in practice. For example, Graafland et al. (2003) and Tencati et al. (2003) compared the application of sustainability management tools between large and small firms. Both studies argue that the size of the company is regarded as a crucial factor to the kind of tools applied. Large companies used more formal tools, such as codes of conduct and social management systems, whereas small firms approached sustainability management adopted less formal tools, such as an authorized person to respond to sustainability-related issues. Moore and Spence (2006) indicated that more empirical research is required to realize the long-term effectiveness of sustainability management tools in SMEs.
Further empirical research is required to realize the extent of SME awareness and application of such tools. Prior research has mostly concentrated on the application of individual tools, usually in the context of environmental performance. Therefore, this paper has conducted an exploratory quantitative study with SME managers to investigate which sustainability management tools are known and which ones are applied by SMEs. The following section will present the main research question along with the methods used.
Method
A web-based survey on sustainability management tools in German SMEs was conducted from February to June, 2012. A questionnaire with 19 semi-structured questions (mostly formalized questions complemented with a few open-ended questions) was designed, which was based on the literature on sustainability management tools in SMEs as well as studies that conducted similar surveys on tools (Hahn and Scheermesser, 2006; Herzig and Schaltegger, 2009; Schaltegger et al. 2011) . The questionnaire addressed the main research question: Which sustainability management tools are known and which ones are applied by German SMEs?
Companies were selected for the survey based on two main criteria: (a) companies fall into the EU definition of an SME (less than 250 employees and not exceeding 50 million Euro annual turnover according to the "New SME Definition", EC 2005); and (b) company contact information could be found on the Hoppenstedt database (Hoppenstedt, 2012) . Hoppenstedt was selected because it provides information on company's annual turnover and employee headcounts, which allows one to select SMEs exclusively.
In order to ensure a good representation of German SMEs, the selection process of companies was based on two sub-categories: (a) company size -an even distribution between small enterprises (10 to 49 employees and maximum 10 million Euro annual turnover) and mediumsized enterprises (50 to 249 employees and maximum 50 million Euro annual turnover) were selected; and (b) industry sector (see Table 1 ) -companies representing 18 major industry sectors in Germany were selected for the survey (e.g. agriculture, construction, health and social services, IT and communication, manufacturing, wholesale and retail trade, etc., see Statistical Yearbook 2011, Destatis, 2011) . The amount selected from each sector depended on the proportion of companies in each industry. A total of 1,000 companies received an e-mail invitation with a link to the web-based survey, in which respondents were asked to click on a personalized link to the survey. The respondents had the opportunity to pause and resume the survey at a later time without losing any progress. The survey produced 177 usable questionnaires, which is a response rate of 17.7%. The next section will explain the initial results of this research project.
Industry sector
The majority of the respondents indicated that their company falls into the EU definition of an SME -133 respondents out of 177 (or 75.1%) in the survey sample (Table 2) . Of these respondents, 40 respondents belong within the small enterprise category (10-49 employees), and 94 respondents are considered medium-sized enterprise category (50 to 249 employees). Despite the thoroughness of the population selection for this survey, 40 companies indicated that they have more employees than was specified by the Hoppenstedt database (2012). A possible explanation for this disparity could be that respondents considered the employees of additional companies, such as acquired companies or international subsidiaries, which did not appear in the Hoppenstedt database. These companies were not excluded from the results because it was unclear how inconsistent Hoppenstedt data was with the entire population. 
Company Size
Results
Awareness and Application of Tools
To investigate the current awareness and application of various sustainability management tools in SMEs, 36 tools were identified in the literature to have potential application in SMEs. Similar studies were conducted on the awareness and application of large German companies (Herzig and Schaltegger, 2009; Schaltegger et al. 2011) . The respondents were asked to indicate which tools they were aware of and which tools they have applied within the scope of their business. Figure 1 provides an overview of the awareness and application of each tool, revealing the gaps between the two variables. It is apparent that the majority of tools remain below the 40% awareness level and 20% application level. However, it is apparent that the variables, awareness and application, are progressively moving in the same direction from left to right. Table 3 gives details on the average awareness (28.2%) and average application (16.4%) of the surveyed tools. The gap between awareness and application is 11.9%. The average ratio of application to awareness, which is taken by dividing the average application by average awareness, is 58%, meaning that almost 60% of tools known are applied in practice. The relationship between awareness and application of sustainability management tools in SMEs is emphasized by a very positive correlation (0.97). With a few exceptions, this positive relationship indicates that tools that have attracted a greater awareness are absolutely applied more frequently. Furthermore, the relationship between awareness and rate of application to awareness also demonstrates a strong correlation (0.76). Hence, the more a tool is known, the more likely it will be applied by those who know about it. In contrast, tools that are not wellknown are more likely to have a lower level of application.
Knowledge and Application of
Influential Factors of Awareness and Application
Following the questions regarding awareness and application of tools, the respondents were asked to indicate what leading driver has drawn their awareness to tools, such as company ledinitiatives and external drivers, including demands from major business clients, external consultants, networks, trade associations, state-funded grants and other minor drivers. Companyled initiatives were chosen most frequently as the leading driver (80%). Taking only external drivers into account, consultants were seen as the leading external driver (32%), followed by demands from major clients (25%), trade associations (15%), network initiatives (9%), and statefunded projects (6%). Thereafter, the respondents were invited rank facilitating attributes of sustainability management tools that would improve the likelihood of being applied in their organization. From the literature review, five facilitating criteria of tools were identified, including practicability (tools should be understandable and user-friendly), economic-feasibility (tools should be cost effective and economically viable), locally-based (tools should consider the local surroundings of the company), flexibility (tools should be adapted to the size of the company), and company-tailored (tools should be adapted to the structure of the company). Table 4 lists the criteria according to ranking of tools, from 1 being the most significant criteria and 5 being the least significant criteria. Furthermore, respondents were asked to signify the anticipated effects on business aspects from the application of tools. On a Likert scale from 1 (negative) to 5 (positive), respondents indicated the effects on business aspects, including costs, sales, internal operations, product and service innovation, employee motivation, employee productivity, customer retention and acquisition, company reputation, and overall competitiveness of the firm. As seen in Table 5 , the results indicate that company reputation (mean value = 4.07) was anticipated to enjoy the most positive outcome from the application of tools, followed by employee motivation (3.96) and customer retention and acquisition (3.91). Overall, positive expectations can be observed in all business aspects; however, the anticipated effects on costs and sales remain somewhat neutral. Table 5 : Anticipated effects on business aspects from tool application
Criteria
Business
Discussion
While a growing literature on sustainability management tools exists, little is known which tools have a higher awareness and which tools are being applied more than others in the SME context. This paper is an attempt to gain further insight into this field by conducting an exploratory study on the awareness and application of tools in SMEs. This paper also presents influential factors relating to the awareness and application of tools, including leading external drivers of awareness, the facilitating qualities of tools for improved application and the anticipated effects from the application of tools.
As seen in the results, a high correlation exists between awareness and application. This positive relationship between awareness and application indicates that tools that have attracted a greater awareness are applied more frequently. Schaltegger et al. (2011) concluded that the increased awareness of tools may be the greatest driver for application in large firms. The same conclusion could be drawn for SMEs; however, the lack of awareness may be the greatest barrier to application. Typically, SME managers are unaware of the environmental and social impacts as well as potential solutions to reduce these burdens. Therefore, they do not see a need to apply tools (Revell and Blackburn, 2007) . Compared to multinational enterprises, SMEs often view themselves as exempt from sustainable development as they perceive their organizations to have minimal impacts (Gerstenfeld and Roberts, 2000) .
Three influential factors of awareness and application of tools were analyzed. First, the leading drivers for the awareness of tools include company-led initiatives, external consultants, demands from a major clients, trade associations and networks. Revell et al. (2010) emphasize that ownermanagers' willingness to embrace sustainability may be the strongest internal driver for dissemination of sustainability management. A balanced mix of internal and external drivers can encourage SMEs to become more aware and therefore apply appropriate sustainability management tools (Kerr, 2006) .
Second, a ranking of tools from SME managers was conducted. The two highest ranked attributes were practicability and economic-feasibility. Relating to the literature, the application of a tool must fit within the time, cost and personnel limitations of SMEs (Seidel et al., 2008) . Heras and Arana (2010) confirmed that the facilitating criteria, practicability and economicfeasibility, have positive effects on application rates through their research on a streamlined version of an EMS, called Ekoscan. They stressed that higher a rate of application of Ekoscan over a standard EMS could be credited to the minimum requirement of documentation and lower costs for implementation of Ekoscan.
Third, SMEs have positive expectations of applied tools with regards to most business aspects. In particular, respondents perceive great anticipated effects on their company's reputation, employee motivation and involvement, and customer acquisition and retention. Two of the top three aspects are considered non-monetary factors to business success, which could also relate to the improvement of stakeholder relations in a local context. Tools can be very useful to improve the relationships of stakeholders, including employees, customers and local authorities (Gadenne et al., 2009) . For example, an EMS could improve stakeholder relations as it encourages active involvement of employees while improving the reputation of a firm with other stakeholder groups, such as customers and local authorities (Fresner and Engelhardt, 2004; Friedman and Miles, 2002; Seiffert, 2008; Zorpas, 2010) .
Nevertheless, the anticipated effects on sales, costs and employee productivity were rather neutral, which relates to the economic success of a company. Most SMEs have yet to recognize the economic benefits of sustainability management (Brammer et al., 2011; Friedman and Miles, 2002) . Therefore, most SMEs have little financial incentives to adopt sustainability practices, which would lead to the application of tools. Furthermore, SMEs rarely see the opportunities and programs available to them to educate and support the application of tools (Bradford and Fraser, 2008; Burke and Gaughran, 2007; Seidel et al., 2008; Zorpas, 2010) . Therefore, the awareness and application of tools remains low.
Conclusion
Despite that fact that the awareness and application of tools in SMEs is quite low, this empirical study reveals that there is a positive relationship between the two variables. Hence, it is safe to assume that the greater awareness of a tool, the more frequently it will be applied by SMEs. Furthermore, several influential factors of awareness and application have been investigated. The results reveal that company led initiatives are the greatest driver by far; however, several external drivers, such as external consultants and major customers along the supply chain, play a minor role in SME applications of tools. The two main facilitating criteria for improved application are the practicability and economic-feasibility of tools. In addition, the most positive anticipated effects of application are improved company reputation, employee motivation and customer acquisition and retention.
The analyses suggest several areas for further investigation. First, while the facilitating criteria and anticipated effects for application of tools provide helpful insights, perhaps an investigation on drivers for improved awareness could also be further researched. Since the gap between awareness and application is relatively small, it is understood that the problem lies more on awareness than on the application of tools once tools are known. Second, further research could be conducted on the differences of awareness and application between SMEs and large enterprises. In addition, an investigation could be conducted on the differences between the influential factors, including drivers for awareness, facilitating criteria for awareness and application, and anticipated effects of application, between SMEs and large companies could be investigated.
